The intermetallic compounds RE 2 Au 2 Sn (RE = Y, Dy-Tm, Lu) and RE 2 Au 2 In (RE = Ho, Lu) were synthesized from the elements via arc-melting and subsequent annealing at 1070 K for 10 days. Depending on the size of the rare earth element, the compounds crystallize with the 
Introduction
The rare earth metal (RE) or actinoid (An) based intermetallic compounds RE 2 T 2 X and An 2 T 2 X (T = late transition metal; X = In, Sn) with tetragonal Mo 2 B 2 Fe [1] or Er 2 Au 2 Sn (U 2 Pt 2 Sn) structure [2, 3] have intensively been investigated in recent years. Especially the cerium based rare earth compounds have been studied exhaustively. A detailed summary is given in a recent review [4] .
So far, with the rare earth elements, only the series of RE 2 Pd 2 In [5 -7] and RE 2 Cu 2 In [8 -10] indides have been systematically studied with respect to their magnetic and electrical behaviour. Some preliminary magnetic data have been reported for the RE 2 Rh 2 In [11] and RE 2 Pt 2 In [12] series by Hulliger. The structural chemistry of the RE 2 Au 2 In indides [13, 14] 
Experimental Section
Starting materials for the preparation of the RE 2 Au 2 Sn stannides and RE 2 Au 2 In indides were ingots of the rare earth elements (Johnson-Matthey), gold wire (Degussa, ∅ 1 mm), a tin bar (Heraeus), and indium tear drops (JohnsonMatthey), all with stated purities better than 99.9 %. In a first step the rare earth metal pieces were arc-melted [15] to small buttons under an atmosphere of ca. 600 mbar argon. The argon was purified over molecular sieves, silica gel, and titanium sponge (900 K). This pre-melting procedure reduces shattering of the sublimed rare earth pieces during reaction with the other elements. The arc-melted rare earth buttons were then mixed with pieces of the gold wire and pieces of indium (tin) in the ideal 2 : 2 : 1 atomic ratio. These mixtures were then arc-melted to buttons. Each product was remelted three times to ensure homogeneity. The weight losses after the various melting procedures were always smaller than 0.5 weight%. The product buttons were then sealed in pre-heated, evacuated silica tubes and annealed for 10 days at 1070 K. The RE 2 Au 2 Sn stannides and RE 2 Au 2 In indides are silvery in compact polycrystalline form; powders are dark grey. All samples are stable in moist air for years.
The samples were characterized via X-ray powder diffraction using the Guinier-Simon technique [16] with CuK α1 radiation and silicon (a = 543.07 pm) as an internal standard. The experimental patterns were compared with calculated ones [17] , using the positional parameters of Dy 2 Au 2 In [13] and Er 2 Au 2 Sn [2] and the lattice parameters of the respective compounds. All samples used for the susceptibility measurements showed only the reflections of the RE 2 Au 2 In and RE 2 Au 2 Sn compounds and were thus single-phase materials on the detection level of X-ray powder diffraction.
Susceptibility measurements were performed on a MPMS SQUID magnetometer (Quantum Design) or PPMS (Quantum Design) in the temperature range 2 -300 K at magnetic field strengths up to 5.5 T (MPMS) and 9 T (PPMS). Gelatine capsules were used as container material. The samples were generally cooled to the lowest temperature in zero magnetic field and then heated in the applied magnetic field. The electrical resistivities were determined with a standard four-probe technique. Thin gold wires and a conducting silver paste were used to apply electrical contacts. The polycrystalline samples of Y 2 Au 2 Sn, Dy 2 Au 2 Sn, and Lu 2 Au 2 Sn were cut into well shaped blocks with a diamond saw. For the other measurements we used irregularly shaped pieces.
Results and Discussion

Magnetic properties
The temperature dependence of the magnetic susceptibility of Y 2 Au 2 Sn and Lu 2 Au 2 X (X = In, Sn) is displayed in Fig. 1 . Above 100 K the susceptibility is almost independent of the temperature with r. t. values of 5(1) × 10 −5 emu mol −1 (Y 2 Au 2 Sn), 2.9(1) × 10 −5 emu mol −1 (Lu 2 Au 2 Sn), and 9.5(2) × 10 −4 emu mol −1 (Lu 2 Au 2 In). The small susceptibility values are indicative of Pauli paramagnetism of the conduction electrons, as expected for these metallic materials. The increase of the susceptibility towards low temperature is due to traces of paramagnetic impurities.
All other RE 2 Au 2 Sn and RE 2 Au 2 In compounds show Curie-Weiss paramagnetism above 50 K (Fig. 2) . The values of the paramagnetic Curie temperatures (Θ ) and the effective magnetic moments (µ eff ) have been derived from the linear regions (typically above 50 K) from χ −1 vs. T plots, and are summarized in Table 1 . The negative Weiss constants are indicative of predom- (1), 8(1), and 4.5(1) K, respectively. As expected from the de Gennes rule, the Néel temperature decreases from the dysprosium to the erbium stannide. Tm 2 Au 2 Sn shows no magnetic ordering down to 2 K (Fig. 2) , although the paramagnetic Curie temperature is also negative.
Ho 2 Au 2 In has complex magnetic behaviour (Fig. 3) . Above 50 K, it behaves as a paramagnet, and the corresponding data from fitting in this region are listed in Table 1 . The positive value of the Curie temperature indicates predominant ferromagnetic exchange. Indeed, Ho 2 Au 2 In is ordered ferromagnetically at 20(1) K (determined from the inflection point of the χ vs. T curve) 12 (1) and undergoes a spin reorientation at the second magnetic transition temperature of 7.0(5) K. Similar behaviour has been observed by Hulliger [14] , however, traces of impurity phases were seen in this sample. In the inset in top panel of Fig. 3 , we show χ(T ) measured in a field of 0.1 T, for Ho 2 Au 2 In on an expanded scale, to illustrate the features at low temperatures. Both magnetic transitions can be clearly seen here.
In the second inset in Fig. 3 , we show the magnetization (M vs. H) behaviour of Ho 2 Au 2 In measured at T = 5, 15 and 50 K. At 5 K, in the magnetically ordered state, M increases rapidly for small changes in field (H), but does not saturate as expected for a ferromagnetic compound. However at 90 kOe the maximum magnetization reached (saturation magnetization) is about 8 µ B /Ho atom, which is about 2 µ B less than the value expected for Ho 3+ . This discrepancy can be attributed to crystal field effects and / or magnetic anisotropy in this compound.
Electrical properties
The temperature dependence of the reduced electrical resistivities of RE 2 Au 2 Sn (RE = Y, Dy, Lu) and RE 2 Au 2 In (RE = Ho, Lu) is presented in Figs. 4 and 5 . Because the samples contained several micro cracks and were irregularly shaped, only the reduced resistivities (R/R 290 ) are plotted here. The R/R 290 decreases with decreasing temperature for all five compounds, exhibiting metallic behaviour. This is consistent with [6] . The anomalies associated with T N in Dy 2 Au 2 Sn can be interpreted in terms of superzone boundary magnetic scattering [18] which results in an increase of R/R 290 below T N . However it is interesting to note that the above explanation cannot be applied to Ho 2 Au 2 In, where R/R 290 falls rapidly below T C and appears to be levelling below 5 K. The strong decrease of R/R 290 for Ho 2 Au 2 In (Fig. 5) can be thus attributed to the decreasing spin-disorder scattering below T C .
